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2004108061 

CnOCOBJIEHEHH* ^ PWWW 
OHKOJIOrHHECKHX 3ABOJIEBAHHft 

H3o6peTeHHe othochtch k MeflHUHHe h BeTepHHapHH h mojkct 6bitb 
HcnojiB30BaHo fljw jieqeHiM npeHMymecTBeHHO cojihahbix onyxojiefi. 

nonyjwuHH onyxojieBwx kjictok, pa3BHBaK>mHeca b opraHH3Me 6ojiBHoro, 
o6jiaAaiOT Hpe3BbiHaftHO bbicokoh CTeneHtK) reHeraHecKofl h3mchhhbocth, 
HaMHoro npeBumaiomeii TaKOByio y 3flopOBBix kjictok. reHeTHHecKaa 
H3MeHHHBocTB nonyjumHH paKOBBix KJieTOK no3BOJweT hm b npouecce 
3a6ojieBamw reHepHpoBaTB ^eHoranBi, HeHyBCTBHTejiBHBie k HMMyHHOMy h 
Mop^oreHerHHecKOMy KOHTpojno, cnoco6HBie k HHBa3HH h Meracra3npoBaHHio h 
HeHyBCTBHTejiBHtie k npoTHBoonyxojieBofi Teparara. OmTaercji, hto 

CejieKHHOHHWH OT6op H KJIOHaJIBHafl 3KCnaHCHfl paKOBBIX KJICTOK JieMCaT B OCHOBe 

6HOJionraecKOH h KJiHHHHecKoii "nporpeccHH" onyxojieH. B cootbctctbhh c 
3THMH npeflCTaBJieHHaMH CTpaTeraa coBpeMeHHofi npoTHBOonyxojieBOH 
TepanHH ocHOBaHa Ha npHHimne yHHHToaceHHa kjiohob onyxojieBBix kjictok b 
opraHH3Me oojibhoto c noMomtio mctoaob - XHMHOTepariHH, pajmoTepanHH, 
HMMyHOTepanHH, 6HOTepanHH, XMpypranecKoro y^ajieHiw h pa3JiHHHbix hx 

KOM6nHaiIHH. 

H3 HexHpypraHecKHX mctoaob JieneHHa OHKOJioraHecKHx 3a6ojieBaHHH 
HaH6ojiBuiee pacnpocTpaHeHHe nojiynnjiH cnoco6M XHMHOTepanHH, 
pa^HOTepanHH, SHOTepanHH, a b nocjie;mee BpeMa h HMMyHOTepanHH, 
HanpaBJieHHBie Ha yHHHToaceHHe, noBpeacaeHHe hjih HHaKTHBauHio 
BHyTpMKJieTOHHOH JSJ3K onyxojieBOH kjictkh. 

HbBecTHH XHMHOTepaneBTHHecKHe McroflM jieneHHH npn noMomn 
npenapaTOB njiaraHBi, cm. "Molecular mechanisms involved in cisplatin 
cytotoxicity". Jordan P, Carmo-Fonseca M, Cell Mol Life Sci 2000 Aug. 
v 57: ^pp. 1229-35, aHTpauHKJiHHOBBix aHTH6HOTHKOB, cm. "Daunorubicin and 
doxorubicin, anthracycline antibiotics, a physicochemical and biological review", 
Aubel-Sadron G, Londos-Gagliardi D, Biochimie 1984 May v. 66: pp. 333- 



52, ajiKHJiHpywmHx areHTOB, cm. "An overview of cyclophosphamide and 
ifosfamide pharmacology". Fleming RA, Pharmacotherapy 1997 Sep-Oct 
v.17: pp.l46S-154S, h npoH3BO,aHBix noflO(]>HJiOTOKCHHOB, cm. "Podophyllotoxins: 
current status and recent developments", Damayanthi Y, Lown JW, Curr Med 
Chem 1998 Jun 5: v 3 205-52. 

nojrynaioT pacnpocrpaHeHHe paflHOHMMyHOTepaneBTHHecKHe mctoaw, 
no3BOJWK>mHe o6jiyHaTi> flflpa onyxojieBBix KJieTOK, coflepxcaiime 
BHyrpmcjieTOHHYK) JSJcJK, ajiL^a-nacnmaMH H3 ajiB(j>a-3MHTTepoB, cneiwajiBHO 
AOCTaBJiaeMBix BHyrpt pajcoBBix mieTOK jgisi noBBiiueHHH s^^kthbhocth 
B03fleficTBiM Ha BHyrpHKJieTOHHyio #HK, cm. "Targeted alpha therapy: evidence 
for potential efficacy of alpha-immunoconjugates in the management of 
micrometastatic cancer" Allen BJ, Australas Radiol 1999 Nov v.43: pp 480-6. 

H3BecTHti 6HOTepaneBTHHecKHe h HMMyHOTepaneBTHHecKHe mctoabi, 
HanpaBJieHHbie Ha hhavkuhio anorrro3a onyxojieBtix KJieroK — npoijecca ra6ejiH 
paKOBofi KJiencH, 3anycKaeMoro aKTHBamieH BHyrpHKjieTOHHBix Hyioiea3 h 
nocjie^yiomHM pa3pymeHHeM BHyTpHKneTOHHOH flHK onyxojieBofi KJiencH, 
HanpHMep, nyreM BBeflemra 6ojiBHOMy reHOTepaneBTHHecKHX kohctpvki^hh, 
coflepxcamnx reHti, 3anycKaioiin*e npon.ecc anonT03a, cm; "Phase I trial of 
adenovirus-mediated p53 gene therapy for recurrent glioma: biological and 
clinical results" Larig FF, Bruner JM, Fuller GN, Aldape K, Prados MD, Chang S, 
Berger MS, McDermott MW, Kunwar SM, Junck LR, Chandler W, Zwiebel JA, 
Kaplan RS, Yung WK, J Clin Oncol 2003 Jul 1 21:13 2508-18, hjiH reHbi, 
KOflHpyKHiuie 4>aKTopBi, aKTHBHpyiomHe BHyipHKJieTOHHBie HHflyuHpyiomHe 
anonT03 HyKJiea3Li,'cM. "Adenovirus-mediated transfer of caspase-8 augments cell 
death in gliomas: implication for gene therapy." Shinoura N, Koike H, Furitu T, 
Hashimoto M, Asai A, Kirino T, Hamada H, Hum Gene Ther 2000 May 20 1 1:8 
1123-37, hjih nyreM BBefleHira npoTHBOonyxojieBBix BaKijHH, cm. "Vaccine- 
induced apoptosis:. a novel clinical trial end point?" Amin S, Robins RA, 
Maxwell-Armstrong CA, Scholefield JH, Durrant LG.Cancer Res 2000 Jun 60: 
3132-6. 



B naTeHTe US 6 455 250 oimcaHO Hcnojib30BaHHe 3iwoHyKJiea3bi Endo-SR 
fljw neneHMH paKOBbix 3a6oJieBaHHfi nyTeM ee BHyTpmaieTOHHoft aocraBKH b 
KJieTKy-MHiueHb. 

CpeflH nepeHHCJieHHtix cnoco6oB Merofl xHMHOTepaneBTHHecKoro JieneHHJi 
onyxojieft c noMombio 3Tono3Hfla- 4-fleMeTHJinHnoAO<i>HJiJioTOKCHH 9- [4,6- O- 
R)-3THJiHfleH]- b -D-niHKonHpaH03Haa H36paH HaMH b KanecTBe npoTorana. 
TonoH30Mepa3a II hbjmctch Heo6xoAHMbiM KJieroHHbiM 4>epMeHTOM, 
peryjiHpyiomHM MHorae acneKTbi (|>yHKu.HOHHpoBaHHfl BHyTpHKJieTOHHOH flHK. 
OepMeHT ocymecTBJweT HHTepKOHBepcnio pa3JraraHMX TonoJiorHHecKHx <£>°P M 
BHyTpHKJieroHHoft flHK, reHepHpya npn otom TpaH3HTOpHbie pa3pbiBbi 
flByxitenoHeHHofi flHK. 3Tono3Hfl, hbji&hcb hhth6htopom TonoH30Mepa3H IL, 
yBejiHHHBaeT BHyrprameTOHHyio KOHiieHTpai^rao komiuickcob TonoH30Mepa3a n 
- pa3pe3aHHas #HK. B pe3yjnvraTe B03fleftcTBHH npenapaTa nponcxoAHT 
HaKonneHHe 6ojn>moro KOJiHHecTBa flByxHirreBBix pa3pbiBOB BHyTpracjieTOHHofi 
flHK, hto h aBJiaerca npHHHHofi ra6ejra KJiencH, cm. 'Topoisomerase II as a 
target for anticancer drugs: when enzymes stop being nice". FortuneJM,Osheroff 
N., Prog Nucleic Acid Res Mol Biol 2000, v. 64: pp.221-53. 

HeflocTa-ncoM cnocoSa-npoTOTHna, kslk h apyrax H3BeciHbix cnoco6oB, 
HBJiHeTCH HH3Kaa 3<i><i>eKTHBHOCTb. 3to o6tHCiMeTCH cjiejryioiHHM. Cnoco6- 
npOTOTHn, KaK h apyrae w3BecTHwe cnoco6bi, HMeeT MHineHbK) 
TepaneBTKraecKoro bo3Achctbhs onyxojieByio KJieTKy, b nepByio onepeflb ee 
BHyTpHKJieTOHHyio flHK. OnbiT noao6HOH TepanHH CBHfleTejibCTByeT, hto: 

- BCJie^cTBHe BbicoKoii reHeTHHecKOH H3MeHHHBOCTH onyxojieBbie 
KJieTKH, KaK npaBHJio, npHo6peTafoT HenyBCTBHTejibHocTb k npHMemieMOH 
TepanHH no Toro, KaK Hcnojib3yeMaa MeroflHKa no3BOJweT hx b Heo6xooHMOH 
CTeneHH ymrrroKHTb; 

- BHyTpHKJieTOHHafl flHK HBJMercH oraocHTejibHO TpyflHOflOcrynHOH 

MHUieHbK), HTO BJieHeT 3a C060H He06X0flHM0CTb npHMeHeHHH BblCOKHX fl03 

npoTHBOonyxojieBBix npenapaTOB h/hjih cjioacHbix chctcm hx flocraBKH (Drug 
Delivery Systems). 



KpOMe Toro, cjiejiyeT otmcthtb, hto cnoco6-npoTOTHn, 
npeaycMaTpHBawiUHfi B03flettcTBHe Ha BHyTpHKJieTOHHyio ,ECHK onyxojieBbix 
KJieTOK, BJieneT 3a co6ofi HeH36eacHoe pa3pyuieHHe JSfiK 3flopoBbix kjictok, hto 
o6ycjiaBJiHBaeT ero BbicoKyio tokchhhocts. 

B ocHOBy Hacrroamero H3o6peTeHHH noJioxceHO peuieHHe 3aaaHH co3flaHHa 

BblCOKOS^eiCTHBHOrO H MaJIOTOKCHHHOrO CnOC06a JieHeHIW OHKOJIOrHHeCKHX 

3a6ojieBaHH&. 

CorjiacHO H3o6peTeHHK> 3ra 3aaana peniaeTca 3a cneT Toro, hto b 
CHcreMHyio UHpKyjMnmo bboaht areHT, pa3pymaiomHft BHeKJieroHHyio flHK 
kpobh; 3tot areHT mhcct bboahtlch b ao3ax, o6ecneHHBaionmx H3MeHeHHe 
sjieicrpo^opeTHHecKoro npo^mra BHewieTOHHofi JJ£IK KpoBH, BbWBJiaeMoe 
nyjiBC-reju>3JieKTpo^ope30M; 3tot areHTMoaceT bbo^htbck b «03ax h peacHMax, 
o6ecneHHBaiomHx ypoBem ,ZtHK-rHWpojiHTHHecKofi aKTHBHOcra njia3MM KpoBH, 
H3McpHeMBiH b nna3Me kpobh h npeBbimaion(Kfi 150 eflHHHU KyHua Ha Jimp 
njia3MM, Ha npODDKemra cyMMapHO 6ojiee 12 nacoB b cyTKH; jieneHHe mohcct 
ocymecrBJMTBCH HenpepwBHO He MeHee 2 cyroK; b KanecTBe areHTa, 
pa3pymaiomero BHeKJieTOHHyio fffiK KpoBH, MoaeeT 6bitb Hcnojn>30BaH ^epMeHT 
/JHKa3bi, b nacTHOCTH, 6biHba naHKpeaTHHecKaa ^HKa3a, KOTOpyio bboaat 
napsHTepajiBHO b ao3ax ot 50 000 eflHHHix Kymia ao 250 000 000 eAHHHij KyHua 
b cyTKH eaceflHeBHO Ha npOT»KeHHH 5 - 360 flHeft, hjih pexoM6HHaHTHaa 
HejioBenecKan ,ZJHKa3a, npH 3tom MoaceT 6brn> Hcnojib30BaHa peKOM6HHaHTHaa 
HejioBenecKan ,flJECa3a I (AopHa3y-ajib<i>a), KOTopyio bbo/iht napaHTepajibHO b 
fl03ax 0,15-500 mt/kt Maccbi Tejia b cyTKH eaceflHeBHO Ha npoTaaceHHH 5-360 
flHefi; jieneHHe mohcct npoBOflHTbca no>KH3HeHHo; AonojiHHTejibHO b cHCTeMHyio 

ItflpKyjIHimiO MOHCeT BBOflHTbCH areHT, CBH3bIBaK)IU,HH BHeKJieTOHHyK) ffjtiK 

KpoBH; b KanecTBe 3Toro areHTa MOiyr 6biTb Hcnonb30BaHbi aHTH-^HK 

aHTHTeJia; flOnOJIHHTejIbHO B CHCTeMHyK) ItfipKyjUmHIO MO>KeT BBOAHTbCfl 
MOAH4>HI|HpyK)mHH areHT, H3MeHHIOmHH XHMHHeCKHH COCTaB H/HJIH 

KOH<|>opMaiiHio h/hjih nojiHMepHOCTb h/hjih accoijnaijHio c 6enKaMH h/hjih 

JIHnHAaMH H/HJIH pH60HyKJieHHOBbIMH KHCJIOTaMH BHeKJieTOHHOH flHK KpOBH; 



b KanecTBe MOflH(j>HUHpyK>mero areHTa Moryr Hcnojib30BaTb (J)epMeHT 
pH6oHyiuiea3y; KanecrBe sthx areHTOB mohcct 6wtb Hcnojib30BaHa 
BHeiaieTOHHaji HyKJiea3a 6aicrepHH Serratia Mercenses. 

Oaicr iiHpicyjumHH BHeiaieTOHHOH OTK b kpobh 6oJibHbix 
OHKOJiorHHecKHMH 3a6oji6BaHMHMH onHcaH b pxfifi pa6oT (P.Anker et al., Clinica 
Chimica Acta, v.313, 2001, pp.143-146; Fedorov N.A. et.al., 
Bull.Exp.Biol.Med.,vl02,1986, pp. 281-283). B nareHTe US 5952170 oiracaHO 
onpeAeneHHe BHeioieTOHHOH JSJrSK b KpOBH pjix AHaraocTHKH h nporao3HpoBaHHH 
TeneHiw OHKOJiorHHecKHX 3a6ojieBaHHii. B nareirrax US 6465177 h US 6156504 
onHctiBaioT Hcnojib30BaHHe BHeKjieTOHHofl JSJrSK kpobh ana onpeAeJieHiM 
MyraimH b omcoreHax h MHKpocarejuiHTHMx yHacucax reHOB, H3yqeHHs 
reHOMHofi Hecra6njiBHOCTH b onyxojMX h Hcnojib30BaHHH pe3yjn>TaTOB 
Ha6mo^eHHH jpa ahbthocthkh, MOHHTopupoBaHiw h nporao3HpoBaHHH TeneHHH 
3a6oneBaHHfl. 

TeM He MeHee, no HacroHmero BpeMeHH OTcyTCTBOBan cHcxeMaTHHecKHH 
aHajiH3 cneicipa BHeiaieTOHHOH JXffK kpobh h ee 6HOJiorHraecicoH pojm. flaHHbie 
HccjieflOBaHHfi BHeiaieTOHHOH JJJrfK KpOBH 6e3 npoBeflemra nojiHMepa3HOH 
HenHoii peaKUHH (imp) b nenaTH He o6HapyHceHbi. imp mohcct chjibho 

HCKa^CaTB COCTaB BHCKJieTOHHOH JSfrSK KpOBH B CHJiy CneUH^HHHOCTH 

npaftMepoB, npHMeiraeMBix ajm aMnjra^HKaaHH. Jlp nocjieflHero BpeMeHH 

npOBOAHJICH, B OCHOBHOM, TeHeTHHeCKHH aHaJIH3 nJia3MBI, npOH3BeflSHHBIH 

npn noMOinn TTTTP hjih 6jiOT-ra6pHAH3auHH, h HanpaBJieHHBiH Ha H3yneHHe 
H3MeHeHHH b onpeaejieHHLix ynacTKax reHOMa (HanpHMep, b MHKpocTaTejuiHTax 
h OTflejiBHBix reHax) npH onyxojieBOM npoitetfce (Sanchez-Cespedes M., et al., 
Ann Oncol, 1998, v9(l), pp.1 13-1 16; Sozzi G., et aL, Clin Can Res, 1999, v 5(10), 
pp.2689-2692; Chen X.Q., et aL, Nat Med, 1996, v 2(9), pp.1033-1035). 

TaKHM 06pa30M, B H3BeCTHMX 3aHBHTeJIIO HCTOHHHKaX OTCyTCTByiOT 

3H3HWL o reHeTHHecKOM penepTyape BHeiaieTOHHOH flHK KpOBH 6ojh>hmx npn 
OHKonaTonorHH, 6HOJioraHecKOH pojra BHeiaieTOHHOH flHK KpOBH npH 



OHKonaTOJiorHH h bo3mohchom TepaneBTHHecKOM a^^eicre ee yHHHTOHcemw mjih 
HHaKTHBauHH ajw JieneHHa 3thx 3a6ojieBaHHtt. 

3aHBHTeJieM 6BIJ10 yCTEHOBJICHO, HTO BHeKJieTOHHaH flHK KpOBH 

OHKOJiorHHecKHX 6ojibhmx coaepacHT yHHKanBHbift no cBoeMy KanecTBeHHOMy h 
KOJiHHecTBCHHOMy cocraBy penepTyap reHOB h peryjiaTopHMX reHeTHHecKHX 
ajieMeHTOB, pe3KO OTHHHaiomHftcH ot penepTyapa JSJrfK, onHcaHHoro b reHOMe 
HejioBeKa. B otjihhhc ot BHyTpHKJieTOHHofi flHK, BHeKJieTOHHaa AHK KpoBH 

OHKOJIOrHHeCKHX 60JIBHBIX COAepECHT, B OCHOBHOM, yHHKajIBHBie reHBi HeJIOBeKa, 

BKjnonas rem>i, BOBJieneHHwe b noAAepxeairae h 4 > °P MH P OBaHHe 
3JiOKanecTBeHHoro noBe/ieHHH paKOBwx kjictok* 

IloKa3aHo, hto BHeKJieroHHaa flHK KpOBH npH OHKOJioranecKOH 
naTOJiorHH cnoco6cTByeT anoKanecTBeHHOMy pocry. 

Pa3pymeHHe, b tom HHCJie BMecre c MOflH^mcaitfieH h CBH3BraaHHeM, 

BHeKJieTOHHOfi JSJtSK KpOBH npH OHKOnaTOJIOTHH npenHTCTByeT 

3JiOKanecTBeHHOMy pocTy. IIoflo6Hoe BMeinaTem>CTBO HMeeT KaK 
caMocTOOTejiBHyio TepaneBTHnecicyio neHHOcTB, TaK h noBBiniaeT 3(|>(|>eicTHBHocTB 

Tpa^HimOHHBDC MeTOflOB TepanHH. 

YKa3aHHbie BBiiiie HOBBie CBOHCTBa 3a*BjieHHoro H3o6peTeH*ra, 
6a3HpyiomHecfl Ha npHHimnnajiBHO hobbix npeflCTaBJieHirax o MexaHH3Me 

OHKOJIOTHHeCKHX 3a60JieBilHHH, n03BOJWK>T CfleJiaTB BBIBOfl O COOTBeTCTBHH 

3MBJieHHoro cnoco6a KpHTepHK) «H3o6peTaTejiBCKHii ypoBeHB». 
3asBJieHHtiH cnocoS peajiH3yeTca cjie^yiomHM o6pa30M. 
MaTepnajiBi h mctoabi. 

HcnojiB30BanH cjieayiomHe areHTBi, pa3pyuiaiomHe BHeKJieTOHHyio >Q[HK 
kpobh: 6bihbk> naHKpeaTHHecKyio ^HKa3y (Sigma h CaMcoH-Mefl), 
peKOM6HHaHTHyio HejioBenecicyio flHKa3y I (flopHasy ajiB^a; Genetech), 
BHeKJieTOHHyio HyKJiea3y Serratia Mercenses. PacTBop JSJr[Ka3hi fljra BBe#eHHii 

TOTOBHJICH paCTBOpeHHeM MaTpHHHOrO paCTBOpa ,HHKa3BI B CTepHJIBHOM 

<j>oc<|>aTHOM 6y<J>epe Henocpe^CTBeHHO nepefl BBe^eHHeM, 
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/^HK njia3MW KpoBH BbiAejiflJiH cjieayiomHM o6pa30M: cBeMcyio (He 6o/iee 
3-4 nacoB nocjie 3a6opa) nna3My KpoBH c Ao6aBjieHHMM aHTHKoaryjwHTOM 
(UHTpaT HaTpHa) ueHTpH^yrapoBajiH Ha noflyuiKe H3 Ficoll-PlaquePlus 
(Amersham-Pharmacia) npH 1500g 20 MHHyr npn KOMHaTHofi TeMneparype. 
Tlna3My (1/2 ot Bcero KOJinnecTBa) aiacypaTHO OTOHpajm, He 3aAeBaa ocTaTOK 
KJieroK Ha noayiiiKe 4>HKOJUia, h oricpyHHBajiH npn 10 OOOg 30 MHHyT, hto6u 
H36aBHTbCH ot o6jiomkob KJieroK h Ae6pnca. CynepHaTaHT OT6HpajiH, He 
3aTpaniBaa ocaAOK, Ao6aBJWJiH ao 1% capK03Mia, ao 50mM Tpnc-HCl, pH 7,6, ao 
20 mM 3#TA, AO 400 mM NaCl, h paBHwii o6-beM cmcch $eHOJi-xnopo4>opM 1:1. 
nojiyneHHyio sMyjiBcmo HHKy6npoBajm npH 65°C 2 naca, 3aTeM OTAeJWJiH 
^eHOJi-xjiopo^opM ueHTpH^yrapoBaHHeM npH 5000g b TeneHHe 20 MHHyr npH 
KOMHaraoH TeMnepaType. IIponeAypy AenpoTeramsanHH ^eHon-xjiopo^opMOM 
noBTopHjra HAeHTHHHMM ciioco6om tjmdkam, nocjie nero BOAHyio 4>a3y 
o6pa6aTMBanH xjiopo^opMOM, 3aTeM ahsthjiobbim 3$HpoM. OrAejieHHe ot 
opraHHHecKHX pacTBOpHTejien npoH3BOflHjra neHTpn<i>yrapOBaHHeM npH 5000g 
b TeneHHe 15 MHHyT. K nojryneHHOH boahoh fysae Ao6aBJWJiH paBHHH o6i>eM 
H3onponaHOJia h HHKy6HpoBajiH b TeneHHe hohh npn 0°C. Ilocjie ocaacAeHHfl 
HyKJieHHOBBie khcjiotbi OTAeJMJiH iieHTpH^yrapoBaHHeM npn 0°C, lOOOOg b 
TeneHHe 30 MHHyT. OcaAOK HyKJieHHOBBix khcjiot pacTBopjura b 6y<|>epe, 
coAepTKameM 10mM Tpac-HCl , pH 7,6, 5 mM 3JSJA, h HaHocEJiH Ha noAynncy 
H3 cryneHnaToro xjiopHCToro ne3HH (1M, 2.5M, 5.7M) b ueHTpH<|>y3KHOH 
npo6npKe juisl poTOpa SW60Ti. 06i»eM JXfiK cocraBJWJi 2 mji, o6i>eM KaacAOH 
CTyneHbKH CsCl - no 1 mji. yjibTpaueHTpH^yrapOBaHHe npoBOAHJiH b npH6ope 
L80-80 (Beckmanj) 3 naca npH 250000g. #HK OT6HpajiH -c noBepxHocra 
CTyneHtKH 5.7M no <J>paKunHM. OpaKUHH AHajiH3HpOBajiH 12 nacoB npn 4°C. 
HajiHHHe flHK bo 4>paKn.HHX onpeAejuura arapo3HtiM 3JieKrpo<|>ope30M, c 
BH3yajiH3anHeH flHK 6pomhctbim sthahcm. Kojihhcctbo flHK onpeAeJiHJW 
cneicipo(J)OTOMeTpHHecKH (Beckman DU70) b KEOBeTe o6i»eMOM IOOmkji, cHHMaa 
cneicrp ot 220 ao 320 hm. 
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B 3KCJiepHMeHTaX HCnOJIB30BaJIHCB UITaMMBI MBILUHHOfi KapUHHOMBl 

JierKHX JIioHca m KapiwHOMM 3pjinxa. Kjictkh pocjih b cpeae RPMI-1640 c 

A06aBJieHHeM 10% 3M6pHOHajIBHOfi TeJMHBefi CBIBOpOTKH, 1% neHHUHJIJlHH- 

CTpenTOMHUHHa b cpeae c 5% yrjieKHCJioro ra3a. 

JJflx HHflyKUHH onyxojieft y MBimefi kjictkh BBipamHBajm ao mohocjioa, 
OTflejiHJiH c noMomsio pacTBopa TpHncHH— 3 < E^TA. KnerccH rpvDKjxhi OTMBmajiH 
ueHipH^yrapoBaHHeM b (fcoafcaraoM 6y<J>epe h pecycneHAHpoBajiH ao 0,5* 10 7 b 
MHJuiHJiHTpe, )KH3Hecnoco6HOCTb onpeflejMJiH no BKJHoneHHio MermieHOBoro 
CHHero b reMOUHTOMerpe. Jlflx bbcachhh echbothbim HcnojiB30BajracB cycneH3HH 
c He MeHee 95% HCH3Hecnoco6HBix kjictok. 

Hcnojib30BaJiHCB MBinm jihhhh C57B1 h 6ejn>ie 6ecnopOAHBie mlhhh, 
nojiyneHHtie H3 rnrroMHrnca «PannojiOBO». Bee dkhbothbdc 24-26 rpaMM. 
5fCHBOTHwe coflep^carmcB no 6-7 nrryK b KJierae Ha cTaimapTHofi AHCTe 6e3 
orparaiqeHHH boabl LLC kjictkh b A03e 5*10 5 b 100 mkji ^oc^araoro 6y4>epa 
bboahjihcb b MHTKHe ncaHH 6eApa. OnyxojiB 3pjinxa nepeBHBanacB noA Koacy 
npaBoro 6oKa bbcachhcm 0,2 mji 10%-hoh B3Becn onyxojieBBix kjictok b 
H30TOHHHecKOM pacTBope XJIOpHAa HaTpHH 

B HeKOTopBix 3KcnepHMeHTax HCCJieAOBajiocB coAepacaHHe BHeKJieTOHHofi 
AHK b njia3Me KpoBH. AHK BBmejwjiacB no paHee onncaHHOMy npOTOKOJiy. 
CoAep^caHHe ffHK H3MepjuiocB c noMomBK) Ha6opoB PicoGreen. 3jieKTpo<j)ope3 
BHeicieTOHHOH flHK KpoBH npOBOAHJiH b 1% arapo3HOM rene. flHK OKpaniHBajiH 
3THAHyM-6poMHAOM. CpaBHHTejiBHoe coAep»aHHe BBicoKOMOJieKyjiHpHOH (6onee 
300 nap ocHOBaHHfi) <|>paKijHH b <J>ope3ax oijeHHBajiH AeHCHTOMerpHnecKH. 

1 B KanecTBe MapKepa HcnojiB30BajiH <|>ar JiHM6Aa, o6pa6oTaHHBifi pecTpHKTa3aMH 
EcoR h Hind III. 

IlpHMep 1 . TopMOKeHHe pa3BHTH5i onyxonH 3pjinxa. 

HcnonB30BajiH peKOM6HHaHTHyio nejioBenecKyio l ZJHKa3y I (Genetech). 

1 rpynna - 10 MBinieii c npHBHTOH KapijHHOMOH 3pjinxa - kohtpojib. 
Mbiihh nojiynajiH Asa pa3a b achb e^ceAHeBHO c 3 no 7 achb nocjie nepeBHBKH 
onyxojiH BHyTpH6pioiHHHHO HHi>eiamHH 200 mkji $oc4>aTHoro 6y4>epa. 



2 rpynna - 10 Mbimeft c npHBHToft KapuHHOMoii 3pjmxa, nojiynaBiiJHX 
flHKasy neTbipe pa3a b AeHb exceAHeBHO c 3 no 7 AeHb nocne nepeBMBKH 
onyxojiH b A03e 1 Mr/Kr BHyTpH6piouiHHHo b 200 mkji 4>occJ>aTHoro 6ycJ>epa. 

3 rpynna - 10 Munieft c npHBHTofi KapuHHOMoii Spjinxa, nojiynaBiimx 
JQ(HKa3y neTbipe pa3a b AeHb exceAHeBHO c 3 no 7 AeHb nocjie nepeBHBKM 
onyxojiH b A03e 0,5 Mr/icr BHyTpH6piouraHHO b 200 mkji cj>occ}>aTHoro 6y(J>epa. 

4 rpynna - 10 Mbiuieft c npHBHiofi KapiraHOMofi 3pjinxa, nojiynaBiuHX 
ffflKsay Herbipe pa3a b AeHb exceAHeBHO c 3 no 7 AeHb nocjie nepeBHBKH 
onyxojiH b A03e 0,1 mt/kt BHyrpH6pioiiiHHHO b 200 mkji 4>occj>aTHoro 6y($>epa. 

5 rpynna - 10 MbiiiieK c jjphbhtoh KapmraoMoii 3pjinxa, nojiynaBiirax 
,HHKa3y nerbipe pa3a b AeHb exceAHeBHO c 3 no 7 AeHb nocjie nepeBHBKH 
onyxojra ? b A03e 0,05 mt/kt BHyTpH6pK>mHHHO b 200 mkji cJ>occ]>aTHoro oycfcepa. 

Pe3yjibTaTbi 3KcnepHMeHT0B oueHHBajiH no TopMOxcemno pocTa onyxojra 
(TPO, BbipaxceHHoe b nponeHxax) b nocjieAHHH AeHb BBeAeiraa #HKa3bi. 
TPO onpeAejuura no o6menpHHHTOH MeroAHKe. OnpeAejuuni coAepxcamie 

BHeKJieTOHHOH flHK KpOBH H ee 3JieKTpO^OpeTHHeCKOe C^paKUHOHHpOBaHHe. 

Pe3yjibTaTbi npHBeAeHbi b TaGnime 1: pa3Mep onyxojra, coAepxcaHHe 
BHeKJieTOHHoft JJJrUK h ee 3JieKTpo<i>opeTHHecKHH npoc])HJib nepe3 7 AHeii nocjie 
nepeBHBKH onyxojiH. 



Ta6nHna 1 



Tpynna 


06beM 


TopMoxceHHe 


CoAepxcaHHe 


HajiHHHe 




onyxojiH 


B% 


BHeKJieTOHHOH 


BblCOKOMOJieKyJIHpHblX 






1 




4>paKHHH BO 








(Hr/MJi) 


BHeKJieTOHHOH JXJciK 


KoHTpOJIb 


98+/- 14 




104,8 


100% 


lMr\KT 


23+/-6 


76% 


38,3 


0 


0,5mt\kt 


32+/-6 


67% 


55,1 


25% 


0,1mt\kt 


58+/-12 


37% 


78,0 


70% 1 


0,05Mr\KT 


87+/- 11 


10% 


98,7 


100% 



10 

npHBcaeHHbie AaHHbie cBHAeTenBCTByioT, hto juw AocTmKeHHfl 
HaMJiyniiiero Jiene6Horo s^xpeicra Heo6xoAHMO npHMeHeHHe AocraTOHHO 
bbicokhx R03 npenapaTa ,ZJHKa3Bi I. 

ITpHMep 2. TopMO^ceHHe pa3BHTHfl onyxojiH SpjiHxa. 

Hcnojib30BanH peKOM6HHaHTHyio HejioBenecKyio ,ZJHKa3y I (Genetech). 

B 3KcnepHMeHTe ynacTBOBano 5 rpynn MBmieft, npHBHTBix LLC. 

1 rpynna - 7 MBimeH - kohtpojib. 

2 rpynna - 6 MBiuieft, nojiynaBiiiHX BHyTpH6pK>iiiHHHO Tepanmo AHKa30H 
b A03e 1 Mr/Kr 2 pa3a b cyTKH c 3 no 5 AeHB nocjie nepeBHBKH. 

3 rpynna - 6 Mumeft, nojiynaBmnx BHyTpH6piouiHHHO Tepanmo JJHKa30& 
b A03e 1 Mr/icr 2 pa3a b cyTKH c 3 no 10 AeHB nocjie nepeBHBKH. 

4 rpynna — 6 MBimeft, nojrynaBniHx Tepanmo ,E[HKa30H b A03e 1 ut/kt 
2 pa3a b cyTKH c 3 no 15 Aem> nocjie nepeBHBKH. 

5 rpynna - 6 MLimeft, nojiynaBmnx Tepanmo ^HKa3on b A03e 1 mt/kt 
2 pa3a b cyTKH c 3 no 18 Aem> nocjie nepeBHBKH. 

6 rpynna — 6 MBimeft, nojiynaBinux Tepanmo /^HKa3ofi b A03e 1 mt/kt 
2 pa3a b cyncH Ha 3, 5, 7, 9, 11, 13, 15 h 17 AeHB nocjie nepeBHBKH. 

7 rpynna - 6 Mwineii, nojiynaBiimx BHyrpHSpionraHHO Tepanmo ,ZJHKa30H 
b A03e 0,5 Mr/Kr 4 pa3a b cynai c 3 no 10 AeHB nocjie nepeBHBKH. 

Pe3yjiLTaTBi 3KcnepHMeHTa oueHHBajiH no BBiacHBaeMOCTH jkhbothbix Ha 30 
h 50 AeHB nocjie nepeBHBKH onyxojra- Ta6jiHua 2 

Ta6jinna 2. 



Tpynna | 


30 AeHB 

(HHCJIO 3KHBBIX / 
naBDJHX 5KHBOTHBIX B 

rpynne) 


50 AeHB 

(hhcjio hchbbix / 

naBUIHX 5KHBOTHBIX B 

rpynne) 


1 


0-7 


0-7 


2 


0-6 


0-6 


3 


3-3 


0-6 


4 


5-1 


3-3 
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5 


6-0 


6-0 


6 


0-6 


0-6 


7 


4-2 


1-5 



npHBeAeHHbie AaHHBie CBHAeTejIBCTByiOT, HTO 3(|>4>eKTHBHOCTB 

npoBOAHMoro jieneHiw yBejiHHHBaerca no Mepe yBejiwraeHHa ajihtcjibhocth 
jieneHHH. 3^^ eKTHBH0CTI> Jie^eHHa na^aeT, ecjiH oho He aBJiaeTca HenpepBiBHBiM. 
MHoroKparaoe BBeflerae b TeneHHe cyroK hbjwgtch npeanoHTHTejiLHtiM. 
ripHMep 3. JleneHHe KapuHHOMBi jiencHX. 

EojibhoK MyncHHHa, 54 JieT nocTyraui b kjihhhky c AHarao30M KapmrnoMa 
JiencHX. 

C cornacra 6ojibhoto, c yneTOM HCHepnamra Bcex bo3moechbix MeroflOB 
jieneHHH, l eMy 6mjih Ha3HaneHBi eaceAHeBHBie noAKOXCHBie HHBeicixHH npenapaTa 
AopHa3M ajiB<j>a. Jleneraie HanajiH c BBeAeHira cyroHHofi ao3bi 50 mkt/kt. 

KaacABift nocneflyiomHfi AeHB ocymecTBJMJiH H3Meperoie coAepacaHHH 
BHeKJiexoHHoft AHK KpoBH h ee 3Jieicrpo$opeTHHecKoe cfrpaKUHOHHpoBaHHe. 
Oahh pa3 b Heaejiio ocymecTBJwjiH 5IMP h peHTreHOJioranecKHH kohtpojib 
nepBHHHOH onyxojiH h MCTacTa30B. Hepe3 ccmb AHefi BBHAy OTcyTCTBHfl 
H3MCH6HH3 b coAepxcaHHH BHeKJieTOHHofi flHK kpobh, ee 3JieKTpO$OpeTHHeCKOH 
KapTHHBi h OTcyrcTBHH peaiajHH co ctopohbi nepBHHHoft onyxonH h MexacTa30B 
cyro^Hyio A03y npenapaTa yBejiHHHJiH ao 100 mkt/kt. Bbhay OTcyrcTBira 
H3MeHeHHH eme nepe3 7 AHefi npoH3BejiH yBejinneHHe cyroHHofi A03BI npenapaTa 
AO 150 mkt/kt. Hepe3 2 ah* nocne nepBoro BBeAeHiw npenapaTa b A03e 150 
mkt/kt b npenapaTe BHeKJieTOHHofi flfiK KpoBH Ha ^OHe HecymecTBeHHoro 
CHHaceHiM o6mero KOJiHHecTBa BHeKJieTOHHofi 1 KpoBH (MeHee 20%) 
OTMenajiocB cymecTBeHHoe (6ojiee 50%) cmDKeHHe coAepacaHH* $paKUHH 
BHeKJieTOHHofi flHK KpoBH c pa3MepoM 6ojiee 300 nap ocHOBamifi. B 
nocjieAyKOipie 4 ahs caMonyBCTBHe naimeHTa 3HaHHTejiBHO yjiyniiiHJiocB, a no 
pe3yj|BTaTaM kohtpojibhoto JlMP-nccjieAOBairafl b KOime ceMHAHeBHoro mncjia 
OTMenajiocB yMeHBinemie pa3Mepa nepBHHHofi onyxojiH ria 25% h hmcjihcb 
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peHTreHOJiorHHecKHe npH3H&KH peipeccHH AByx kocthmx MeTacTaTHHecKHX 

y3J10B. 

06pa3u>i BHeiaeTOHHott flHK AaHHoro 6ojii>Horo, B3flTbie ao Hanana 
jieneHHH h nepe3 21 AeHb nocjie Hanana TepanHH 6mjih KJiOHHpoBaHbi c 
Hcnojib30BaHHeM MeroAa, no3BOJMK>mero KOHCTpyHpoBaTb 

HeaMnjiH«|>HUMpoBaHHbie njia3MHAHue 6h6jihot6kh BHeioieTOHHOH AHK KpoBM c 
npeAcraBHTejibHOCTBK) ao MmumoHa kjiohob co cpeAHHM pa3MepoM b 300- 
500 nap ocHOBamift. 

BsmeJieHHaa no paHee oimcaHHOMy npoxoKOJiy ,HHK 6buia noABeprHyTa 
AonojiHHTejiBHOH TmarejibHOH AenpoTeHHH3ainra c npHMeHeHHeM 
npOTeHHa3W K (Sigma) npH 65°C pjvi yAajieHH* npOHHO CBJoaHHbix 6ejncoB. 
nocjie AenpOTeHHH3anHH h OAHOKparHoii o6pa6oncH <J>eHon- 
xjiopo^opMOM npn 65°C, JSfrSK ocaacAajin 2,5 oSbeMaMH sraHOJia b 
TeneHne hohh. 3aneM ^HK jih6o o6pa6aTWBajiH pecTpHKTa30H EcoRI 
b TeHeHne 3 nacoB, jih6o Pfu nojiHMepa30H (Stratagene) b npHcyrcTBHH 
300 mkM Bcex Ae30KCHHyKJieoTHArpH(|>oc4>aTOB jyisL yAajieHHH jinnKHX kohuob. 
J^ocrpoeHHyio flHK <J>oc<j)opHJiHpoBajiH nojiHHyKJieoTHAKHHa30H T4 (30U, 2 h.). 
nojiyneHHtie npenapaTbi jrarHpOBajm b njia3MHAy pBluescript (Stratagene), 
nepeBapeHHyio EcoRI hjih PvuII cooTBeTCTBeHHO, h Ae^oc^opHJinpoBaHHyio 
:nejio<moH <J)oc<J)aTa30H CIP (Fermentas) b TeneHne 1 naca. #jw 

JinrapOBaHHa o6whho Hcnojib30Bajm 1 mkt Beicropa h 0,1-0,5 mkt cmbopotohhoh 
flHK. JlnrapoBaHHe npoBOAHJiH npn noMonm Rapid Ligation Kit (Roche) 10 
nacoB npn 16°C. 06teM jrara3H0H cMecH cocraBjiaji 50 mkji. JlnrapoBaHHyio 
6H6jinoTeKy TpaHc4>opMHpoBanH b kjictkh DH12S (Life Technologies) c 
npHMeHeHHeM aneicrponopaTOpa E. Coli porator (BioRad). JLjin TpaHc^opMauHH 
oahoh 6H6jmoTeKH Hcnojib30BanH 12-20 sjieKrponopauHOHHbix KiOBeT. fljw 
KOHTpojia Ha nauiKH c 1,5% arapoM h cpeAofi LB, coAepacamefi 100 mkiVmji 
aMnHHHjniHHa BbiceBann pa3BeAeHH* 6h6jihotckh 10" 4 , 10" 5 h 10" 6 . B o6ohx 
cnynaax npeACTaBHTejibHocTb GhGhhotckh cocTaBjrajia npHMepHo 2-3* 10 6 

KJIOHOB. 
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AHanH3 cjiynaftHo Bti6paHHbix 96 kjiohob c ajihhoH ot 300 ao 1000 nap 

OCHOBaHHft H3 6tl6jIUOTeKH, nOJiyHeHHOft H3 BHeKJieTOHHOft /JHK KpOBH 

6ojibHoro ao Hanana nenenivi noKa3aji, hto 55 H3 96 kjiohob npencTaBJunoT 
co6oh yHHKajibHbie nocjieAOBaTejibHocra .ZJHK HejioBeica. H3 55 <J>parMeHTOB 
yHHicajifcHoft JSJt{K t (|>>"hkuhh hjih npoayicr cooTBercTByiomero reHa c noMombio 
HumanGeneBank 6bura HAeHTH^HUHpoBaHbi ma 15 nocjieAOBaTejibHOCTefi: 



Gene or corresponding 


Reported role in cancerogenesis and cancer 

y)l vJgfl Coo 1 sJi X 


G-protein coupled receptor 
protein 


Key role in neoplastic transformation,apoptosis 
inhibition, hormone independence and 
xnctasiosis 


SnG coupled CBP activator 
(SCARP) 


Transcription activator, reported in synovial 
sarcoma and leukemia. 


oxv i -oox containing gene 


i ranscripuon mouuiaior expressea in 
oiuDiyogcnosis. ivcporica in mcuuiiODiaSLOina, 
gonadal tumors, highly metastatic melanoma. 


Tyrosine kinase 


Key role in cancer cell regulation network. Some 
class nomoiogues are me pro a uc is 01 cciiuiar 
oncogenes. 


X lUiUUlclol aC/tlVdllUIl 

protein* cell surface 
protease 


IIIVOIVCU HI lO udllV/Cr lllvdolUIl dllU IllClclolaalo. 


Brain testican 


Reported in embryonic rhabdomyosarcoma. 


KRAB domain, Zn-finger 
protein. 


Reported in "early embryogenesis, neuroblastoma, 
Ewing sarcoma, T-cell lymphoma, linked with 
acquisition of drug resistance in lung cancer. 


Melanoma associated 
antigen 


Antigen expressed in melanoma cells. 


N-cadherin 


Involved into cancer invasion and metastasis. 
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Interleukin 7 


Proposed essential autocrine -paracrine growth 
iovtor ior many caliper o 


DEAD Box RNA helicase- 
iikc protein 


Expressed in highly proliferating and cancer 
ecus* 


Lipin-1 


Involved into cancer cell response to cytotoxic 

drugs. 


T}vnein 

JLX YaIwAAA 


Participate in n53 intracellular traffic, reported in 
prostate cancer and hepatocellular carcinoma. 


Ramp protein 


Reported in human embryonic carcinoma 



AHajiH3 cnynaftHO Bw6paHHBix 100 kjiohob H3 6H6jiHOTeicn, nojiyneHHofi 
H3 BHeKJieroHHoit flHK KpOBH 6ojn>Horo nepe3 21 achb nocjie Havana jieneHira 
noKa3aji, hto 6ojiee 90% BBiHBneHHBix nocjieflOBaTeJiBHOCTefi kjiohob 
npeflCTaBJiHiOT co6oft Koponaie cfrparaeHTBi noOTopHioiiieficH flHK reHOMa 
nejiOBeica, b ochobhom ajiB^a caTejuiHTHyio flHK. 



TaKHM o6pa30M, npHMeHeHHe «03 #J3Ka3Bi, flocTaTOHHLix ajw pa3pymeHiw 
BHeKJieTOHHOH flHK KpOBH c pa3MepoM 6ojiee 300 nap ochoboHhh, Be^eT k 
HCHe3HOBemno H3 BHeKJieTOHHofi ,Z{HK KpoBH yHHKajibHBix ^parMeHTOB reHOMa 
nejiOBeKa, b tom HHCJie BOBJieneHHBix b nponecc 4>opMHpOBaHHH h nojmepacaHHe 
3JioKanecTBeHHoro noBefleHira paxoBBix kjictok. npH 3TOM HaGjiioflaeTCfl 
perpeccHfl onyxojiH coraacHO 3aflBJweMOMy cnoco6y. 

TIpHMep 4. JleneHHe 3JiOKaHecTBeHHofi HH3KOflH<|>4>epeHiiHpoBaHHOH 
jihm(|)ombi c flH4>4 > y 3HbIM nopa^eHHeM cejie3eHKH h BopoT neneHH c 
MeTacTaTHHecKHMH y3JiaMH b neneHH. 

^eHHiTHHa 49 JieT 'nocTynHJia b KJiHHHKy b TaacejioM coctohhhh, c 
JiHXopaflKofi no 39°C, npoq^eccHpyioiiieH ^cejiTyxofi h npoflBJieHHaMH 
neneHOHHofi HeaocTaTOHHOCTH c noA03peHHeM Ha octpbih renaraT. FIpH 
HccneflOBaHHH BBiaBJieHa 3JioicaHecTBeHHaji HH3KOflH<|>(|>epeHUHpoBaHH^ 
JiHM(J)OMa c flH4><i)y3HBiM nopaaceHHeM cejie3eHKH h BopoT neneHH c 
MHoroHHCJieHHBiMH MeTacTaTHHecKHMH y3JiaMH b neneHH. C corjiacHH 6ojibhoh, c 
yneTOM HeB03MoacHOCTH npHMeHeHHH cneixH^HHecKoro jieneHHH h nocroflHHO 
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nporpeccHpywiueft k&pthhm 3a6ojieBaHHH, efi 6buia nponHcaHa BHyTpMBeHHaa 
HH4>y3HH 6wHbefi naHKpeaTHHecKoft ja&JKeau. Jlpz pa3a b cyrKH ocyiuecTBJWJiH 
H3MepeHHe coflepHcamui BHeiaieTOHHofi JJfJK KpOBH h ee 3JieKTpo4>opeTHHecKoe 
<|>paKimoHHpoBamie B nepBbie cyTKH 6mjio BBefleHO 500 000 Efl (fcepMeHTa b 
BHfle Asyx mecTHraacoBtix HH<i>y3HH. B AajibHeHineM cyroHHyio ao3y 
yBejiHHHBanH Ha 1 000 000 EJ\ b cyncH eaeeAHeBHO. 

npH AOCTHMCeHHH CyTOHHOH A03M b 5 500 000 Efl OTMeHeHO 

3HaHHTejibHoe (6ojiee 50%) CHHHceHHe coaepHeaHiw BHeKJieroHHOH #HK kpobh h 
HCHC3HOBeHne $paicnHH flHK c pa3MepoM 6ojiee 300 nap ocHOBaHHft npH 
3JieKTpo4>opeTHHecKOM (^paKipiOHHpoBaHHH. Ha <J>OHe npofloxracaiomHXCH 
HH<j>y3Hft b «03e 5 500 000 Efl b cyncH coctohhhc 6ojibhoh Hanano yjiyninarbca, 
Hcneajm jraxopaznca h Mcejrryxa, yjiynnrajracB 6noxnMHHecKHe noxasaTejiH kpobh. 
KompojiBHoe yjn>ipa3ByKOBoe HccneflOBaHHe, npoBeflemioe Ha 20 aeHb nocjie 
Hanana JieHeinw, bbihbhjio 3Ha*mTenbHoe (6<wiee 40%) coKpameHHe iuionwm 
nopaaceraifl cejie3eHKH h HCHe3HOBeHHe 6ojiee nojioBHHbi MeracTaTHHecKHX y3JioB 
b neneHH. EojibHaa 6wjia nepeBeaeHa b flpyroe jiene6Hoe ynpeacAeHHe flJW 
npoBe^eHiw xHMHOTepaneBTHHecKoro jieneHHfl. 

TaKHM o6pa30M, npHMeHeHHe ro3 flHKa3w, aocTaTOHHbix ana pa3pymeHHa 
BHeKJieTOHHoii JO^JK kpobh c pa3MepoM 6ojiee 300 nap ochob3Hhh BeaeT k 
perpeccHH onyxojra cornacHO 3a£BjraeMOMy cnoco6y. 

ripnMep 5. HccjieAOBaHHe bjihhhhh nojiHKJiOHajibHOH cmbopotkh, 
coflepjKameH aHTHTejia npoTHB flHK, Ha P OCT KapmmoMH 3pjiHxa y Mbiuiefi, 
nojiynaioBUHX JieneHHe flHKa3oii. 

AHTHrena npoTHB #HK BbiflejuuiHCb H3 kpobh 6ojn>Hbix chctcmhgh 
KpacHofi BOJinaHKOH no MeTOflHKe Shuster A.M.( Shuster A.M. 
et.al.,Science,v.256,1992,pp.665-667). Ek>Ao6Hbie aHTH-flHK aHTHTejia cnoco6Hbi 
He TOJibKO cBa3biBaTb, ho h ocymecTBJiflTb nmpojiH3 flHK. B KanecTBe ,B(HKa3bi 
Hcnojib30Banacb nejioBenecKaa pe:<oM6HHaHTHaa ^HKa3a I(Genetech). 

1 rpynna - 7 Mbiineii c npHBHToii KapnHHOMOH Spjinxa - KOHTpoJib. 
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2 rpynna - 6 Muuieft c npHBHTofi KapuHHOMoft 3pjmxa, nojiyHHBiuHX Ha 
TpeTHtt BfiHb nocjie nepeBHBKH onyxojiH BHyTpHBeHHyio HHteKUHio (ppaKUHH 
nejiOBenecKHX aHTH-flHK bhthtcji (IgG) no 200 MKr Ha ooho hchbothoc 
DKHBOTHue TaioKe nojiynanH BHyrpH6pK>niHHHo Tepannio ,EtHKa3ofi b ,ao3e 0,5 
Mr/xr 4 pa3a b cyTKH c 3 no 7 pphb nocjie nepeBHBKH. 

3 rpynna - 6 MMiueft c npHBHToft KapuHHOMofi 3pjinxa, nojiyHHBUiHX Ha 
TpexHii pfiHb nocne nepeBHBKH onyxojiH BHyTpHBeHHyio hkbckuhio <|>paKUHH 
Hecneim^HHecKoro HenoBenecKoro HMMyHorjioSyjiHHa (IgG) no 200 MKr Ha oaho 
jKHBOTHoe. ^CHBOTHtie TaioKe nojiynajiH BHyrpH6pK>uiHHHO Tepamno ^HKa30H b 
fl03e 0,5 Mr/rar 4 pa3a b cyTKH c 3 no 7 pfiHh nocne nepeBHBKH. 

4 rpynna - 6 MMinefi c npHBHTofi xapmiHOMOH 3pjraxa nojiynajiH 
BHyrpH6pioniHHHO Tepanrao flHKa3ofi b fl03e 0,5 mt/kt 4 pa3a b cyncH c 3 no 7 
PfiHb nocjie nepeBHBKH. 

3<|><i>eKT onpeAejifljra no TopMoaceHino pocTa onyxojra Ha 7 p&m> nocne 
nepeBHBKH (TPO, BupaaeeHHoe b nponeHxax) 

Pa3Mep onyxojra nepe3 7 flHeii nocjie nepeBHBKH npHBe^eH b TaGjrane 3. 



Ta6jiHna 3 



Tpynna 


06i>eM onyxojiH 


T% 


1 


105+/-12 




2 


25+/-5 


-75% 


3 


37+A6 


-66% 


4 


35+7-7 


-67% 



npHBefleHHBie aaHHBie CBimeTejiBCTByioT, hto coBMecraoe npHMeHeHHe 
f 2tHKa3ti h areHTa, CBjrauBaiomero BHeKJieTOHHyio AHK KpoBH, iiphboaht k 
6ojiee BBipa»eHHOMy nporaBoonyxojieBOMy 3<|><|>eKTy. 

npHMep 6. H3yneHHe khhcthkh aerpaflauHH (^paiciym 
BBicoKOMOJieKyjwpHOH ppaKUHH (pa3Mep 6onee 300 nap ocHOBaHHH) 

BHeKJieTOHHOH ffHK KpOBH 60JIBHOH paKOM MOJIOHHOH 5KeJie3BI B IipHCyTCTBHH 

6BiHBefi naHKpearaHecKOH ]HJcfKa3hi 9 IIpoTeHHa3Bi K h 6BiHBefi naHKpeaTHHecKOH 
AHKa3Bi, JInna3Bi h 6BiHBefi namcpeaTHHecKOH flHKa3Bi h BHeKJieTOHHOH 
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fle30KCHpH6oHyiciea3Bi Serratia Mercenses, o6jiaflaiomefi pH6oHyicnea3Hofi 

aKTHBHOCTbK) H HBJlJnomeftCH KaK pa3pyiIiaK>mHM, TaK H MOAH^HUHpyiOmHM 

areHTOM. 

B o6pa3Ubi njia3MBi 6ojiBHofi Ao6aBJi8JiH 4> e P MeHT H HHKy6HpoBanH 
45 MHHyT npH 37°C. Hepe3 45 MHHyT peaxmno npeKpamajm h ocywecTBJWJiH 
BbiAejieHHe h 3JieKTpo$opeTHHecKoe 4>P aK U HOHH P OBaHHe c fleHCHTOMeTpneii 
BHeioieTOHHoft #HK kpobh. Pe3yjii»TaTW npeflCTaBJieHBi b Ta6jmue 4. 

Ta6jiHua 4 



^nOCOO OOpaDOTKH 


BBICOKOMOJieKyJMpHOfi 

<J>paKimH 


xieoopaooTaHHbiH KOHrpojib 


n 


IlpOTeHHa3a K ( 0,1 mkt/mji ) 


o 


TlaHKpeaTHqecKaa mma3a (0,1 mkt/mji ) 


0 


TvwatLa rrawifneaTpnTecTcasi TTHTCasa 

(1 Kuntz Units /ml) 


25 


BtiHBH namcpeaTHHecicaa flHKa3a 
(1 Kuntz Units \ml)+ 
IlpoTeHHa3a K (0,1 MKrWji) 


35 


Ebihbh naHKpeaTHHecKaa Z^HKa3a 
(1 Kuntz Units /ml)+ 
TTaHKpeaTHHecKaH jmna3a (0,1mkf/mji ) 


40 


BHeKjieroHHaa ,ae30KCHpH6oHyKJiea3Bi 
Serratia Mercenses 
(1 Kuntz Units /ml) 


45 



npHBe^eHHtie flaHHBie cBHAeTejiBCTByiOT, hto coBMecraoe npHMeHemie 
flHKsabi h areHTa, MOflH$Himpyiomero cba3B BHeioieTOHHOH flHK KpoBH c 
6ejncaMH, jinnH^aMH h pHSoHyKJieHHOBBiMH KHcncyraMH, npHBOflHT k 6ojiee 
34>4>eKTHBHOH AerpanaimH BBicoKOMOJieicyjiflpHoii ( 6ojiee 300 nap ocHOBaHHH) 

4>paKnHH BHeKJieTOHHOH AHK KpOBH. 
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ITpHMep 7. PfayneHHe bjihahha pa3JiHHHWx cnoco6oB pa3pymeHHa 
BHeiaieTOHHofi JStJK. Ha ee na-roreHHbie cBoficTBa. 

Mbiuih C57B1 nojiyMHJiH npHBHBicy BMCOKOMCTacTamHccKoro hjih 
HH3KOMeTacraTHHecKoro iirraMMa onyxojiH LLC. Ha 9 aeHb nocjie nepeBHBKH 
xchbothlix ycbinjwjin h co6HpanH cyMMapHyio njia3My KpoBH Mbinieft. 
CyMMapHax 4>paKUHa BHeKjieTOHHofi flHK KpoBH nocjie BbiflejieHHfl xpaHHJiacb 
npH -20°C b $oc4>aTHOM 6y4>epe. 

B 3KcnepHMeHTe ynacTBOBajio 7 rpynn Mbiuiefi, npHBHTbix 
HH3KOMeracTaTHHecKHM nrraMMOM LLC. 

1 rpynna - 6 MBiruefi c npHBHTbiM mrekoMeracTaraHecKHM 
urraMMOM LLC. 

2 rpynna - 6 Mbinieft c npHBHTbiM HH3KOMeTacTaTHHecKHM nrraMMOM LLC 
+ BHyipHBeHHoe flByicpaTHoe (Ha cejjbMofi h bocbmoh neah nocjie nepeBHBKH) 
BBeflemie cyMMapHOH ^paramn BHeioieTOHHOH flHK MbimeH c npHBHTtiM 
BbicoKOMeTacTa-niHecKHM nrraMMOM (0,05 mkt #HK nepea BBefleroieM 

paCTBOpflJIHCb B 500 MKJI CBOKefi renapHHH3HpOBaHHOH KpOBH). 

3 rpynna - 6 Mbimeft c npHBHTbiM HH3KOMeracTarHHecKHM nrraMMOM LLC 
+ BHyrpHBeHHoe .HByicpaTHoe (Ha ceflbMoii h bocbmoh fleHb nocjie nepeBHBKH) 
BBe^eHHe cyMMapHoft ^paianra flHK MbinieH c npHBHTbiM 
BBicoKOMer^cTaTHHecKHM nrraMMOM (0,05 mkt flHK nepefl BBe^eHHeM 
pacTBopajiH b 500 mkji. cBOKefi njia3MBi). Ilepefl BBefleHHeM o6pa3en ,2HK 
noflBeprajiH (^otoxhmhhcckoh ;*e3HH<J>eKn.HH (no6aBJieHHe 1 mkM MeTHJieHOBoro 
CHHero c nocjie^yionuiM oojryneHHeM KpacHBiM cbctom b TeneHHe 10 MHHyT 
(-60 000 JLokc). 

4 rpynna - 6 Mbiinefi c npHBHTbiM HH3KOMeTacTaTHHecKHM uiTaMMOM LLC 
+ BHyrpHBeHHoe flByicpaTHoe (Ha ceflbMOH h bocbmoh .zieHb nocjie nepeBHBKH) 
BBefleroie cyMMapHOH 4>paKi^HH JIHK Mbinien c npHBHTbiM 
BbicoKOMera^CTaTHHecKHM mTaMMOM (0,05 MKr flHK nepea BBe^eHHeM 
pacTBopaJiH B 500 mkji cBOKefi njia3Mbi). IlepeA BBe^eHHeM o6pa3en JIHK 
CMeniHBajiH c 10 mkt nmpojiHTHHecKHx aHTH-JIJIK aHTHTeji. 
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5 rpynna - 6 Mbiiueft c npHBHTbiM HH3KOMeTacraTHHecKHM ujtemmom LLC 
+ BHyrpHBeHHoe AByKparaoe (Ha ceAbMoft h bocbmoh achb nocjie nepeBHBKH) 
BBefleHHe cyMMapHott 4>paKu.nH flHK Mtiiiiefi c npHBHTbiM 
BbicoKOMCTacTaTHHecKHM uiTaMMOM (0,05 MKr flHK nepeA BBeAeHHeM 
pacTBopjum b 500 mkji cBOKeii renapHHH3HpoBaHHofi kpobh). IlepeA BBeAeHHeM b 
o6pa3eu «o6aBJWJiH 1 MKr $parMeirra A pacTHTejibHoro TOKCHHa PnnHHa h 
HHKy6HpoBanH 1 Hac npH 37°C. Phuhh aBiwerca npeACTaBHTejieM ceMeficTBa RIP 

(6eJIKH HHaKTHBHpyiOmHe PH6OCOMBI) TOKCHHOB, UIHpOKO HCnOJlb3yeMBIX flflSl 
C03AaHHH HMMyHOTOKCHHOB. KpOMe CIIOCO6HOCTH HHaKTHBHpOBaTb pH60C0Mbl 

3TH 6ejiKH o6jiaaaioT cnoco6HocTbK> fleaAeraurapoBaTb h raflpojiH30BaTb fftrSK. 
JQflsi peanH3aiQm TOKCKraecKoro a^eicra KaTajnrraraecKaji e^HHima A tokchhob 
RIP II Tuna ApJDKHa 6biTb AOCTaBJieHa b KJiency cy6be,ziHHHueH B. B OTcyrcTBue 
cyoBeAHHHUbi B u.enB A He TOKCHHHa, oAHaKo nojmHyKJieoTHA- 
afleHHHrjraK03HAa3Hafl aKTHBHO ctb nenn A Moxcer 6wtb Hcnojib30BaHa ajih 
pa3pyineHHH #HK, HHpxyjiHpyiomeii b iuia3Me. 

6 rpynna - 6 Mbinieii c npHBHTtiM HH3KOMeTacTaTHHecKHM urraMMOM LLC 
+ BHyrpHBeHHoe AByicpaTHoe (Ha ceABMoii h bocbmoh achb nocne nepeBHBKH) 
BBeaeHHe cyMMapHoii 4>paKimH AHK MBimeft c npHBHTHM 
BbicoKOMeracTaTHHecKHM urraMMOM (0,05 mkt JSfrSK nepeA BBeAeHHeM 
pacTBopwra b 500 mkji cBeaceii renapHHH3HpOBaHHoi i i KpoBH. HfiK. OSpa3eu 
AHK nepeA BBeAeHHeM noABepranacb <|>epMeHTaTHBHOMy MeTHJiHpOBaHHK) 
(LMuizaieks et.al.,FEBS Letters, 1994,v.344,pp.25 1-254). 

7 rpynna - 6 Mbiiuen Mwnieg c npHBHTbiM ^ HH3KOMeTacTaTHHecKHM 
uiTaMMOM LLC + BHyTpHBeHHoe AByKparaoe (Ha cefabMofi h bocbmoS AeHb 
nocjie nepeBHBKH) BBeAeHHe cyMMapHOH 4>paKUHH BHeKJieTOHHOH AHK MBiineii, 

npHBHTBIX HHSKOMeTaCTaTHHeCKHM UiTaMMOM LLC. 

8 rpynna - 6 Mbimeii MBiuiefii c npHBHTbiM HH3KOMeTacTaTHHecKHM 
urraMMOM LLC+ BHyTpHBeHHoe AByKparaoe (Ha ceABMojB h bocbmoh AeHb nocjie 
nepeBHBKH) BBeAemie cyMMapHoii <j>paKUHH JSJrtK ' MbinieH c npHBHTtiM 
BbicoKOMeTacTaTHHecKHM urraMMOM (0,05 mkt flHK nepeA BBeAeHHeM 
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pacTBopajiH b 500 mkji cBexceft renapHHH3HpoBaHHofi KpOBH. 06pa3eu flHK 
nepea bbcachhcm MHKy6HpoBanH b npHcyrcTBHH 200 hi7mji AopHa3ti -anbfya 30 
MHHyT npH 37°C. 

OueHHBajiH KOJiHHecTBO MeracTaTHHecKHX y3JioB b jienoix Ha 15 Aem> 
nocjie nepeBMBKH. 

Pe3yjibTaTU 3KcnepHMeHTa npHBeaeHM b Ta6jiHue 5. 

Ta6jiHua 5 



Tpynna 


Ncp. 


1 


12,0 


2 


22,5 


3 


14,1 


4 


15,5 


5 


15,1 


6 


12,3 


7 


13,3 


8 


13,5 



TaKHM 06pa30M, BHeKJICTOHH&H AHK KpOBH MLIUiefi c 
BBICOK03JIOKaHeCTBeHHWM IUTaMMOM onyxojiH yCHJIHBaeT MeTacTa3HpoBaHHe 
MeHee 3JioKaHecTBeHHOH onyxojra. Pa3pynieHHe, cBH3BiBaHHe h MO,zm4>HKamw 

BHeKJieTOHHOH JSJtJK KpOBH npeiWTCTByiOT 3TOMy COrJiaCHO 3aHBJIHeMOMy 

cnoco6y. 
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Qopivtyjia H3o6pereHHH 

1 . Cnoco6 JieneHHJi OHKOJiorHHecKHX 3a6ojieBaHHft, OTJinnaioiUHHca 
t e m , hto b CHCTeMHyio u.HpKyjHin.HK> bbojwt areHT, pa3pymaiomHfi 

BHeKJieTOHHyK) flHK KpOBH. 

2. Cnoco6 no n. 1, OTJiHHaiomHHCJi xeM, hto areHT, 
pa3pyiuaiomHH BHeKJieroHHyio JJJrIK kpobh, bboaht b A03ax, o6ecneHHBaiomHX 

H3MeH6HHe 3JieKTpO<i>OpeTHHeCKOrO npO^HJM BHeKJieTOHHOfi flHK KpOBH, 

BBiHBJineMoe nyjibc-rejib3Jieicrpo4>ope30M 

3. Cnoco6non.l,OTJiHHaiomHHca TeM, hto areHT, pa3pyuiaiomHH 
BHeKJieTOHHyio JS^JK KpOBH, bboajit b fl03ax h peaonMax, o6ecneHHBaiomHX 
ypoBeHJb AHK-rnaponHTHHecKOH aicraBHocTH iuia3MBi xpoBH, n3MepaeMUH b 
njia3Me KpoBH h npeBumaiomHH 150 emmm* Kyima Ha Jimp iuia3Mw, Ha 
npoTH^ceHHH cyMMapHO 6ojiee 12 nacoB b cyriaa. 

4. Cnoco6 no n.3, OTJiHHaiomHHCJi TeM, hto jienemie 
ocymecTBjMioT HenpeptiBHO He MeHee 2 cyroK 

5. Cnoco6 no n.l, OTJiHHaioniHHCJi TeM, hto b KanecTBe areHTa, 
pa3pyinaK)mero BHeKJieTOHHyio ffHK KpOBH, HcnoJiB3yK>T (frepMeHT OTKa3y. 

6. Cnoco6 no n.5, oTJiHHaiomHHCfl TeM, hto Hcnojn>3yK>T 6bihbk> 
naHKpeaTHHecKyio ,HJIKa3y, Koropyio bboaht napsHTepantHO b fl03ax ot 50 000 
eflHHHn Kymja «o 250 000 000 eflmnm KyHua b cyrKH eaceflHeBHO Ha 
npoTHacemiH 5-360 flHefi. 

7. Cnoco6 no n.5, OTJiHnaiomHHCJi TeM, hto Hcnojn>3yK>T 
peKOM6HHaHTHyio HejioBenecKyio flfCCa3y . 

8. Cnoco6 no^ n.7, ouiHiaiomHHCs TeM, hto ! Hcnojib3yK)T 
peKOM6HHaHTHyio HejiOBenecKyio ^HKa3y I (flopHa3y-ajn»<|>a), KOTOpyio bboaat 
napsHTepantHO b fl03ax 0,15-500 mt/kt Maccsi Tejia b cyncH e»ceflHeBHO Ha 
npoTH»ceHHH 5-360 flHeii. 

9. Cnoco6 no ij.l, OTJiKHaromnficfl TeM, hto JieneHHe npoBOflaT 
noacH3HeHHo. 



22 



10. Cnoco6 no n.l, OTJiHHaiomHHCH t e m , hto aonoJiHHTejibHO b 
cHCTeMHyio UHpnynauHK) bboaht areHT, CBH3BiBaiom.HH BHeicieTOHHyio J^HK 

KpOBH. 

11. Cnoco6 no n. 10, otji h h a 10 m h ft c a TeM, hto b KanecTBe areHTa. 
cBA3i»iBaK)mero BHeKJieroHHyio ,ECHK KpoBH, Hcnojn&yiOT aHTH-vUHK aHTHTena. 

1 1. Cnoco6 no n. 1, OTJiHHaiomHHCH TeM, hto aonojiHHTejibHO b 
CHCTeMHyio u,HpKyjMU.HK> bboaht Mo,zjH(|>Hu,HpyK)mHH areHT, H3MeHAK)mHH 

XHMHHeCKHH COCTaB h/hJIH KOH^OpMaUJHK) h/hjIH nOJIHMepHOCTb H/HJIH 

accoimamoo c 6ejiKaMH h/hjih jinnHAaMH h/hjih pHSoHyicneHHOBWMH khcjiotbmh 

BHeKJieTOHHOft JSJcfK KpOBH. 

12. Cnoco6 no n. 11, otji nnaio mnnca TeM, hto b KanecrBe 
MOAH^mnipyioniero areHTa Hcnojn>3yK>T 4>epMeHT pH6oHyKnea3y. 

13. Cnoco6 n. 12, OTJiHHaioniHHCH TeM, hto b KanecTBe areHTOB, 
pa3pymaiomHX h MOflH^HinipyiomHX BHeKjieroHHyio AHK KpOBH, HcnojiKjyioT 
BHeKJieTOHHyio HyKJiea3y 6aicrepnH Serratia Mercenses. 
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Pe<|>epaT 

H3o6peTeHHe othochtch k MezmuHHe h BeTepHHapHH h mojkct 6wti> 
Hcnojib30BaHo juix JieneHiw npeHMymecxBeHHO cojihahmx onyxojieft. 

3aflana - co3,aaHHe BbicoKOS^eKTHBHoro h ManoTOKCHHHoro cnoco6a 
jieneHMH OHKOJionraecKHX 3a6ojieBaHHH. 

B cHCTeMHyio unpicyjumHio bboaht areHT, pa3pyiuaiomHfi BHeKJieTOHHyio 
ffHK KpoBHj stot areHT wracer bboahtbch b fl03ax, o6ecneHHBaiom.HX H3MeHeHHe 
sjieicrpo^opeTHHecKoro npcxjwjia BHeKJiexoMHoil ffkJK KpoBH, BburajweMoe 
nyjii>c-rejii>3JieKTpo4>ope30M; 3tot areHTMoaceT bboahtbch b ao3ax h peaoiMax, 
oSecneHHBaiomHX ypoBem* /^HK-raflpojiHTHHecKOH aKTHBHocra iuia3Mbi KpoBH, 
H3MepaeMi,iH b iuia3Me KpoBH h npeBMinaiomHH 150 effsamu KyHua Ha jihtp 
njia3Mi>i, Ha npoTJDKeHHH cyMMapHO 6onee 12 nacoB b cyneH; jieneHHe Moacer 
ocymecTBJiHTBCH HenpepBiBHO He MeHee 2 cyroic; b KanecTBe areHTa, 
pa3pymaHMuero BHeKJieTOHHyio RHK KpoBH, Moacer 6bm> Hcnojib30BaH <j>epMeHT 
,HHKa3i>i, b HacTHOcra, 6bihbs naHKpeaTHHecKafl #HKa3a, KOTOpyio bbojght 
napsHTepajitHO b ao3ax or 50 000 eflHmm. Kyima ao 250 00Q 000 eflHHHi; Kymja 
b cyncH e»eflHeBHO Ha npoTJDKeHHH 5 - 360 flHeft, hjih peKOM6HHaHTHaH 
HejioBenecKaa ^HKa3a, npn stom Moacer 6bitb Hcnojn>30BaHa peKOM6HHaHTHaa 
HejioBenecKaa ,ZJHKa3a I (flopHa3y-ajib<i>a), KOTOpyio bboaslt napsirrepajibHO b 
flcraax 0,15-500 ur/vr Maccbi Tena b cynoi eaceflHeBHO Ha npoTflJKeHHH i 5-360 
AHefi; jieneHHe Rioter npOBOflHTbca no3KH3HeHHo; flonojiHHTejibHo b CHCTeMHyio 
UHpnyjiHUHK) MOMceT BBOflHTbCfl areHT, CBfl3bIBaK>IUHH BHeKJieTOHHyio 7JHK 
kpobh; b KanecTBe 3Toro areHTa Moryr 6biTb Hcnojib30BaHbi aHTH-,Z£HK 

aHTHTejia; AOnOJIHHTeJIbHO B CHCTeMHyio H.HpKyJIflHHK> MOECeT BBOhHTbCH 

MOflH<|>HmipyiomHH areHT, H3MeHunomHH xHMHHecKHfi cocTaB h/hjih 
KOH^opMaiiHio h/hjih nojiHMepHOCTb h/hjih accoiiHaiiHio c 6ejncaMH h/hjih 

nHnHflaMH H/HJIH pH60HyKJieHH0BbIMH KHCJIOTaMH BHeKJieTOHHOH flHK KpOBH*, 

b KanecTBe MOflH<}>HiiHpyK>iuero areHTa MoryT Hcnojib30BaTb (Jj^pMeHT 
pH6oHyicjiea3y; KanecTBe sthx areHTOB MoaceT 6biTb Hcnojib30BaHa 
BHeKJieTOHHaH HyKJiea3a SaicrepHH Serratia Mercenses. 
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